Coupling of N-deacetylation and N-sulfation in a Chinese hamster ovary cell mutant defective in heparan sulfate N-sulfotransferase.
The coordination of N-deacetylation and N-sulfation of heparan sulfate was examined in wild-type Chinese hamster ovary cells and mutant pgsE-606. This mutant expresses about 3-fold less N-sulfotransferase activity, which causes the proportion of N-sulfated GlcN residues in heparan sulfate to decline from 39 to 21% of total GlcN (Bame, K.J., and Esko, J.D. (1989) J. Biol. Chem. 264, 8059-8065). In this report, we show that microsomes from pgsE-606 cells have about twice the N-deacetylase activity found in microsomes from wild-type cells. However, N-deacetylation in vivo was actually depressed since heparan sulfate preparations from the mutant contained very few unsubstituted GlcN residues and 2-fold less N-sulfated GlcN residues. Treatment of mutant cells with chlorate, a general inhibitor of sulfation, depressed adenosine 3'-phosphate-5'-phosphosulfate pools more than 10-fold and further reduced the extent of N-sulfation from 21% to less than 6% of total GlcN. Unsubstituted GlcN residues accumulated under these conditions to the extent that N-sulfated residues declined. Thus, N-deacetylation remained depressed in the mutant in the presence of chlorate. These findings show that N-deacetylation is regulated in vivo and support the idea that the activity of N-deacetylase may be linked to N-sulfotransferase.